This study aims to develop a competitiveness assessment index for global aviation training organizations. The study utilizes the four factors of the Diamond model developed by Michael Porter. To select candidate indices, expert consultations were made, and two stages of Delphi survey were conducted on 24 experts in the area of global aviation training and education. Finally, 19 indices were selected for analysis. In order to assess the reliability of the final indices and justify selection, an empirical study was conducted with 100 participants, yielding statistically significant results. The 19 indices were organized into a three-level hierarchy system, and an analytical hierarchy process (AHP) was conducted to evaluate the importance of each index. The results of the AHP indicated that 'quality of instructors' was the most important index, followed by 'feedback from trainees for the course (level of satisfaction with the course)' and 'director's management skills and leadership'. This study will contribute to enhancing the competitiveness of global aviation training organizations.
Diverse theoretical approaches to competitiveness assessment have been introduced. Among those approaches, the Diamond model offered by Professor Michael Porter (1990) at Harvard University has become the most representative. This study aims to draw all relevant variables for the competitiveness assessment of global training organizations on the basis of the four key elements from Michael Porter's Diamond framework -(1) factor conditions, (2) demand conditions, (3) related and supporting industries, and (4) firm strategy, structure and rivalry. The Diamond framework was originally designed to analyze national competitiveness. However, because it can be applied to various industries, enterprises and numerous non-business areas, it has been used as a basic model to effectively assess the competitiveness of global aviation training organizations.
Figure 1. Diamond Model
In the Diamond model, factor conditions is a comprehensive concept that includes social overhead capital such as natural resources, manpower, capital, technology status, roads, ports, airports and telecommunication facilities. Demand conditions is the demand size and quality. Firm strategy, structure and rivalry can potentially affect national competitiveness in terms of economic and business environments and strong competitors which are closely related to creation, structure and operation of firms. The development and growth of related local supporting industries and suppliers can become key competitiveness assessment indicators as these industries directly complement each other in the overall national economy.
Delphi
In the event of insufficient precedent research and literature, a Delphi survey can be carried out on a panel of experts in corresponding area. Until the opinions of experts converge to an agreement, rounds of a basic survey method is performed until a criteria can be justified from the survey responses. A criterion can be assumed to be justified if the responses from experts converge in a consistent pattern in terms of the level of convergence and agreement and the Kendall's coefficient of concordance (Kendall's W). The Delphi survey leads to a convergence in expert opinions via a formula that divides the difference between the upper quartile (Q3) and lower quartile (Q1) in half, thus (Q3-Q1)/2. The agreement level can be estimated using the difference between the quartiles and the median. This level varies from 0 to 1, and a value closer to 1 would imply a higher level of agreement. The value of Kendall's W ranges from 0 to 1. A Kendall's W value closer to 1 implies that the level of opinion convergence is high (Schmidt, 1997) . The following formula represents the calculation of the Kendall's W value;
where the total number of judges (respondents) in a group is 'm', the number of objects, 'n', regarding object 'i' ranked by judge 'j'.
The survey can be justified using the agreement level according to the content validity ratio (CVR). Lawshe (1975) indicated that when the panel number was 15 or 25, the CVR had to be at least 0.49(P=0.05) or 0.37(P<0.05), respectively. Table 1 is to show index selection criteria. 
Level of Agreement
As the difference between the 3 rd and 1 st quartile decreases, the value approaches 1. As the difference increases, the value approaches 0 and the level of agreement decreases.
Level of Agreement ≧ 0.75
Level of Convergence
As the difference between the 3 rd and 1 st quartile decreases, the level of convergence increases. When the difference increases, the level of convergence decreases. 
Level of

AHP
The analytic hierarchy process (AHP) was developed by Professor Thomas L. Saaty in the early 1970s and is also known as multi-criteria decision making (MCDM). It is a decision making method that applies knowledge, experience and intuition from respondents via pairwise comparisons between objects comprising each hierarchy level (Kim Yong-Jung, 2013) . The AHP method is usually carried out in order to analyze the weight (significance level) of each individual subject after conducting a Delphi survey. The combination of Delphi and AHP is theoretically a justifiable survey (Lee Hwa Jin, 2011; Song Dal Yong, 2007; Cho Geun Tae, Cho Yong Gon & Kang Hyun Soo, 2003) .
The judgments (responses) from the respondents in an AHP survey must be verified for consistency using the consistency index (CI). The consistency ratio (CR) also demonstrates whether consistency of opinions has been maintained. Consistency is the reasoning of the replies from respondents, namely reliability. The CR utilizes characteristics in which the closer the largest Eigen value ( ) approaches ., the more consistent it becomes. The CI can be calculated using the following formula.
There are two ways to synthesize the weight values of each hierarchy level. One is to calculate the values from a single paired comparison after collecting opinions from more than two respondents. The other is to add up the results after collecting a pairwise comparison matrix (Saaty, 1980) . The latter is usually used. When adding up the results, organizing a single pairwise comparison after combining a geometric mean is the most desirable method (Cho Geun Tae et al. 2003) .
This study synthesized the overall results via a pairwise comparison based on the AHP. To calculate the weight values ( ),the respective weight values had to be synthesized from the pairwise comparison matrix of each respondent ( ) as a geometric mean ( ), and a single pairwise comparison matrix had to be organized. The formula is as follows.
Delphi Analysis and Results
The survey items for the Delphi were selected by literature review on competitiveness assessment indices for higher education institutions. In total, 62 indices for competitiveness assessment for global aviation training organizations were selected in four distinctive areas of Diamond theory, through literature research -19 indices for factor conditions; nine indices for demand conditions; 18 indices for firm strategy, structure and rivalry; and 16 indices for related and supporting industries.
Subsequently, the first Delphi survey was carried out through a group of Delphi panelists who are composed of 24 experts selected at the area of internationally renowned aviation institute. The 2 nd Delphi survey was designed to encourage panelists to change or amend their opinions referring to an average value and a median value from opinions of panelists collected in the 1 st Delphi survey (Best, 1974) .
The verification procedure was applied utilizing content validity ratio (CVR) (Lawshe, 1975) . Because the coefficient of variation (CV) value of the second Delphi survey was below the CV value of the first Delphi survey and change in value of CV remained within a difference in value of 0.5, no further Delphi surveys (after the second Delphi survey) were deemed necessary. Table 2 is to show the results of Delphi analysis. The 1 st Delphi survey was carried out with open-ended and close-ended questionnaires. A total of 62 competitiveness assessment indices were assessed, with the aim of adding or amending other items not included in the original 62 indices. Six indices were moved or merged into other associated indices, four indices were amended, and one index was newly added. A total of 29 competitiveness assessment indices were finally selected as a result of the first Delphi survey.
These 29 indices were sorted out into a total of 19 indices through the second Delphi survey. Considering the number of panelists, the corresponding CVR values (first Delphi: 0.37, second Delphi: 0.42) were applied (Lawshe, 1975) . The indices with values lower than the corresponding reference CVR values were eliminated. In addition, a positive response rate (i.e. indicating responses of 4 or 5 on the 5-point Likert scale) of over 55 percent was applied, with a convergence level of below 0.5 and an agreement level exceeding 0.75.
The indices with average values over 3.56 applied in the first Delphi survey were selected as applicable indices for the competitiveness assessment of global aviation training organization. This proved that the panelists agreed relatively well with one another because the Kendall's W values ranged from 0.297 to 0.374 which is within the valid reference value in the second Delphi survey.
Among the 19 selected indices, 'Quality of instructors of aviation training organizations' and 'Level of directors' management skills and leadership of the training organizations' had the highest average values (4.85). These indices were followed by 'Feedback from trainees for the course (Level of satisfaction with the course)' with an average value of 4.65, suggesting that feedback from trainees indicating satisfaction with the training courses was also very significant. Next, 'Personnel engagement and commitment' had an average value of 4.55, indicating that the most vital elements for the competitiveness assessment of a global aviation training organization were human performance related items. In accordance with the empirical analysis, as Table 3 illustrates, all 19 competitiveness assessment indices were verified as justifiable (with average values of over 4.2) as competitiveness assessment indices. The analysis also proved that all indices were stable with CV values under 0.12.
AHP Analysis and Structure of Assessment Indices
The AHP analysis was conducted with the 19 indices selected from the Delphi survey through 162 participants (22 aviation training experts and 140 general trainees). Some responses from general trainees were eliminated because the CR values were not satisfactory.
The decision making hierarchy structure was organized for an AHP survey with three classes (upper, lower and particular indices) as shown in Fig. 2 On the basis of the triple-class hierarchy structure, a total of 24 questionnaire items regarding the 19 indices was drafted. Each questionnaire item was designed to analyze the relative importance level (weight) of the upper and lower class items as well as the particular indices based on a 9-point Likert scale.
The results of the importance level (weight) for each upper class item are illustrated in Table 4 . 'Factor conditions' (0.297) was ranked first, followed by 'Demand conditions' (0.253), 'Strategy, Structure and rivalry' (0.227) and 'Related and supporting industries' (0.224). The analysis showed that the importance level (weight) of each upper class item was evenly distributed.
The CR values of each panelist for the relative importance assessment of each upper class item were within 0.100, meaning the consistency of each item was satisfactory. Table 5 illustrates the relative importance and the priority ranking of each lower class item, and the comprehensive analysis results of the importance level (weight) of each index and class item (i.e. upper class, lower class and particular indices) are illustrated in Fig. 2 . 
Figure 2. Weighted Value Hierarchy of Competitiveness Evaluation Index
Out of a total of 19 indices for competitiveness assessment of global aviation training organizations, the highest weight was given to 'Quality of instructors of aviation training organizations (Level of satisfaction with instructors)' (0.097) and the lowest weight (significance level) was given to 'Average salary of instructors' (0.019). Detailed analysis results are illustrated in Table 6 . The differences between the panelists' group and general trainees' group are illustrated in Table 7 . The panelists assessed the weight of each particular index in the following order: 'Quality of instructors' (0.141), 'Feedback from trainees for the course' (0.096), 'Level of directors' management skills and leadership of aviation training organizations' (0.073), 'Level of training quality management system(0.072) and so on. Meanwhile, the general trainees assessed the weight of each particular index in the following order: 'Feedback from trainees for the course (Level of satisfaction with the course)' (0.096), 'Quality of instructors' (0.090), 'Administration of innovation and growth of aviation training organizations' (0.071), 'Level of directors' management skills and leadership of aviation training organizations' (0.070) and so on. The level of gaps in weights between the two groups were demonstrated in the following order: 'Scale of aviation labor market' (Gap value: 0.038), 'Regional aviation industry growth rate (e.g. Asia-Pacific, Europe)' (Gap value: 0.036) and 'Administration of innovation and growth of aviation training organizations' (Gap value: 0.036).
The trainee group put the highest value on the items associated with the training market, while the panelist group, as training suppliers, thought of the training market the least important area. Among the 19 indices, 10 indices showed ranking differences between 1 to 4, six indices indicated a ranking difference between 7 to 9, and three indices showed 12 ranking differences. However, it appeared that the gap difference between the panelist group and the general trainee group was not big.
Conclusion
This study was carried out in order to finalize the competitiveness assessment indices of global aviation training organizations through Delphi surveys and an AHP survey by expert panelists. All indices were classified into four categories (Upper class at AHP structure) based on Diamond theory.
The AHP analysis results revealed that among the 19 indices for the competitiveness assessment of global aviation training organizations, 'Quality of instructors' (0.097) and 'Feedback from trainees'(0.096) were selected as the most significant indices. The third most important index was 'Level of director's management skills and leadership of aviation training organizations'(0.073).
This study provided a meaningful opportunity to study competitiveness assessment for global aviation training organizations and opened up opportunities to connect strategies of global aviation training organizations with business strategy research.
